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Abstract

The purpose of this project was to create a video designed to educate the public about
chicken egg storage and refrigeration. The information in the video was based on a research
experiment performed by the author, which was designed to measure the chronological decline
of internal egg quality over a ten-week period. By creating an educational video about the
longevity of chicken eggs, it is hoped that consumers will learn to keep their eggs past their sellby dates. This project includes an educational video as well as an outline for a research project.
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Chapter One
Introduction

Many factors can affect the internal quality of an egg during storage. An egg’s quality
can be closely linked to issues such as refrigeration, storage, flock age, and processing methods.
Although many of these factors differ amongst egg producers and retailers, only the highest
quality table eggs are permitted to be sold to the public. Chicken eggs are required to have a
“sell-by date” in the state of California. This form of food labeling is meant to ensure that eggs
maintain a viable quality until they are sold in the store. However, some members of the public
assume that the sell-by dates on eggs work the same way as “use-by” dates on milk. However,
while milk tends to spoil once it goes past its use-by date, chicken eggs will not go rotten
immediately after their sell-by date.

Statement of the Problem
Some members of the public believe chicken eggs will go rotten under home refrigeration
conditions once the eggs are past their sell-by date. However, sell-by dates are simply a means
of ensuring a high quality product for consumers and have little relation to food expiration. An
experiment needs to be conducted, which records chronological declines in egg quality, in order
to teach the public about proper egg storage. The experiment needs to measure the effects of
different forms of processing and different means of storage on chicken eggs. Also, the duration
of the experiment should continue past an egg’s typical sell-by date of thirty days. Along with
this research experiment, an educational video needs to be published in order to show the public
the results of the experiment. This new form of public communications are needed if egg

producers and retailers intend the to educate consumers on the health and safety issues of their
products.

Importance of the Project
The importance of this project is to inform the public about chicken egg longevity. This
is accomplished by determining the effects of refrigeration and various forms of processing on
the internal quality of chicken eggs. This project benefits both the table-egg industry and the
general public. The data from this project benefits the table-egg industry by showing producers
which forms of processing are best for egg longevity. The project also benefits retailers by
allowing them to sell table-eggs closer to their sell-by dates. Also, retailers might not force
producers to take back their products once they have passed their sell-by date. The public
benefit from this project through the provision of easily accessible information regarding the
effects of refrigeration and processing on chicken eggs. The public can then apply this
information towards their methods of egg storage.

Purpose of the Project
The purpose of this project is to develop a video that will educate the public on how long
eggs are likely to retail their internal quality under different forms processing and storage.

Objectives of the Project
The first objective of the project is to develop an experiment that determines the best
methods of chicken egg processing and storage. This will be done by:
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•

Collecting 600 large sized chicken eggs from Cal Poly’s flock of layer hens and dividing
them into sample groups based on different methods of processing and storage.

•

Measuring the Haugh unit scores of 60 eggs per week over the course of 10 weeks, in
order to track the declines in internal egg quality.

•

Creating graphic representations of the experimentation data in order to visually display
declines in egg quality from the various sample groups.

The next objective of this project is to educate the public about the results of the experiment:
This will be done by:
•

Creating an interview-style educational video where the author explains how to conduct
the experiment and what their final results were.

•

Providing a downloadable text file along with the video, which gives all the raw data
from the experiment.

Definition of Important Terms
•

albumen- the white of an egg. (Merriam-Webster Dictionary)

•

albumin- any numerous simple heat coagulable water-soluble proteins that occur in
blood plasma or serum, muscle, the whites of eggs, milk and other animal
substances and in many plant tissues and fluids. (Merriam-Webster Dictionary)

•

best-by dates- a type of food dating where the date is recommended for best flavor or
quality. It is not a purchase date or safety date. (USDA Food Safety and
Inspection Service)

•

fertilized chicken egg – an egg laid by a hen as a result of the hen mating with a rooster.
If incubated, a chick will hatch from the egg.
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•

flock - a group of animals (birds) assembled or herded together. (Merriam-Webster
Dictionary)

•

Haugh Unit scores - a measure of the internal quality of an egg. An egg is weighed,
then broken onto a flat surface (breakout method), and a micrometer is used to
determine the height of the thick albumen (egg white) that immediately surrounds
the yolk. The height, correlated with the weight, determines the Haugh unit, or
HU, rating. The higher the number, the better the quality of the egg (fresher,
higher quality eggs have thicker whites). (eggtester.com)

•

layer hens - a female chicken used for egg laying and bred for high quality egg
production rather than meat production.

•

mineral oil - a clear, colourless, oily liquid that is a by-product of the distillation of
petroleum. Mineral oil is used in medicine as a laxative and as an emollient.
(Encyclopedia Britannica)

•

micrometer gauge - a type of gauge used for the accurate measurement of small
distances, thicknesses, diameters, etc. The gap between its measuring faces is
adjusted by a fine screw, the rotation of the screw giving a sensitive measure of
the distance moved by the face. (Collins English Dictionary)

•

poultry - birds raised commercially or domestically for meat, eggs, and feathers.
Chickens, ducks, turkeys, and geese are of primary commercial importance.
(Encyclopedia Britannica)

•

sell-by dates - a food labeling date that tells retailers how long to display the product for
sale. Products with this sort of food labeling date should be bought before the
date expires. (USDA Food Safety and Inspection Service)
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•

shell - the hard porous protective outer layer of a bird’s egg, consisting of calcite and
protein. (Collins English Dictionary)

•

spoilage - the decay of foodstuffs due to the action of bacteria and rotting.

•

table-eggs - edible eggs derived as a product of poultry husbandry. (agmarknet.nic)

•

unfertilized chicken eggs - an egg laid by a hen without the hen having mated with a
rooster. This egg will not contain a baby chick and is safe for human
consumption.

•

USDA Egg Grades - 3 consumer grades of eggs: U.S. Grade AA, A, and B. The grade is
determined by the interior quality of the egg and the appearance and condition of
the egg shell. Eggs of any quality grade may differ in weight (size). U.S. Grade
AA eggs have whites that are thick and firm; yolks that are high round and free
from defects, with clean, unbroken shells. (USDA Agricultural Resource Service)

•

USDA - United States Department of Agriculture

•

use by date - the last date recommended for the use of the product while still at peak
quality. The manufacturer of the product determines the date. (USDA Food
Safety Inspection Service)

•

Youtube - a free video-sharing website that allows its users to upload, view, share, and
comment on videos around the world. Youtube also has analytics that measure
how many people are watching specific videos, where they are, and what gender
and age group they are.

•

yolk - the yellow spheroidal mass of stored food that forms the inner portion of the egg of
a bird or reptile and is surrounded by the white (Merriam-Webster Dictionary)
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Summary
Chicken eggs are widely consumed all over the United States with most consumers
choosing to store their eggs in their home refrigerators. However, most people do not know how
long their eggs can be stored before they become rotten, and some people believe their eggs are
rotten the moment they pass their sell-by dates. At the moment, research data is needed in regard
to the decline in internal egg quality over time. An experiment needs to be developed that
accurately records the effects of processing and storage on chicken eggs. Also, an educational
video needs to be developed in order to educate the public about proper egg storage and shelf
life. This experiment and video production will be used to determine the best form of processing
and storage for chicken eggs.

Chapter Two
Review of Literature
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The purpose of this project is to study the decline in the internal quality of infertile
chicken eggs that have been processed and stored by various means. This chapter will provide
background information that examines the importance of the egg industry and some of the
factors that influence egg quality.

Chicken Eggs
Chicken eggs are consumed as a food source all across the world. And although chickens
are also consumed as a valuable source of meat, Okubo Akachi & Hatta (1997) tell us, “hen eggs
have been used as a nutritional food since ancient times” (p. 1). Okubo et al (1997) go on to tell
us, “it is recognized that there is no significant difference in chemical composition and
nutritional value between fertilized and unfertilized eggs” (p. 1). However, in the United States,
the public generally does not consume fertilized eggs.

Egg Composition
Eggs are an important source of nutrition. According to Scanes, Brant & Endsminger
(2004), “in the view of the nutritional value of eggs, consumption of eggs by children and the
elderly is often recommended” (p. 218). Chicken eggs are primarily composed of three different
substances: the shell, the albumen, and the yolk. According to Ukobo et al. (1997), “an eggshell
is composed of a thin film of cuticle, a calcium carbonate layer, and two shell membranes” (p.
2). “The entire shell is covered in small pore-like canals, which let air and moisture to pass
through but do not let water pass through. The purpose of the shell is to act as the egg’s primary
defense against bacteria and contamination.” (Eggcyclopedia, 1999, p. 2.3). The shell protects
the yolk and albumen and keeps them from going rotten. However, eggshells ruin the texture of
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eggs, so they are typically thrown away during the cooking process. The opalescent substance
surrounding the yolk, better known as the egg white, is actually called the albumen. According
to the Eggcyclopedia (1999), the albumen “consists of four thick and thin layers,” and
“depending on egg size, the albumen accounts for about 67% of the eggs liquid weight and
contains more than half its total protein” (p.2.4). The inner most layer of the egg is the yolk.
Ukobo et al. (1997) tell us, “the yellow yolk is composed of layers of alternate light and deep
yellow yolks” (p.6). And according to the Eggcyclopedia (1999), “The yolk makes up about
33% of the egg’s liquid weight, and contains all the egg’s fat and slightly less than half of its
protein” (p. 2.4).

The Egg Industry
Chicken eggs are an important commodity in the agricultural industry. According to
United Egg Producers (2001), the 2011 per capita consumption rate of eggs in the US was 247.7.
This means that, the average US citizen consumes nearly 248 eggs every year. And in 2012, the
table egg industry was worth 6.54 billion dollars alone (United Egg Producers , 2012, p. 1). The
American Egg Board (2012), has also shown that in 2011 the US exported over 32 million
dollars worth of processed egg product (American Egg Board, 2012, p. 1).

Haugh Unit Scores
The internal quality of an egg can be measured through a number of various methods.
One popular method for grading eggs is the use of Haugh units.
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The Eggcyclopedia (1999) tells us the following about Haugh units:
“Breaking random sample eggs is a system of quality control to supplement the grading
process. The eggs are broken out onto a level surface and the condition of the yolk is
observed. The height of the thick albumen is measured with a micrometer. This
measurement is then correlated with the weight of the egg to give a Haugh Unit
Measurement. (The Haugh unit was developed by Raymond Haugh in 1937.) A high
Haugh value means high egg quality”(p. 2.5).
According to the USDA (2000) , an egg with a Haugh unit score of 72 or more is
considered AA grade, an egg between 72 and 60 is considered A grade, and anything below 60 is
B grade (USDA, 2000, p. 4).

Refrigeration
Storage and refrigeration can play a critical role in extending the shelf life and quality of
chicken eggs. Stewart (1961) tells us the following:
“By far the most effective method of minimizing quality deterioration in clean, infertile
eggs is to keep them at temperatures below 15.5°C (60°F) while awaiting collection at
the farm, and during all the phases of assembly and distribution. The use of refrigerated
store rooms is preferable both at the farm and at the wholesalers’ premises” (p. 17).
Stuart (1961) goes on to tell us that, “this is now the most important method of
commercial storage” (p. 47). And, “careful and accurate control of air conditions is essential for
successful egg storage. A temperature of 29-32°F is recommended. Also, a relative humidity
level of 85-90% is recommended” (p. 48).
Scanes et al. (2004), gives us the following concerning refrigeration:
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“Cooling eggs immediately after gathering removes the animal heat and retards any
reaction that might be conducive to deterioration of quality. After eggs are delivered,
maintenance of quality is the retailer’s responsibility. Generally speaking, retailers have
adequate facilities to protect the high-quality product that the producer has delivered to
them. Refrigeration is a must for both short-term holding and displaying of eggs” (p.
239).
And according to N.D. Overfield (1970), under conditions of high temperature, around
70°F, albumen quality can decrease by as much as 30% (p.46).

Egg Processing
Eggs can be processed using a number of different methods. The primary processing
treatment of eggs is washing.
Parkhurst and Mountney (1988) tell us the following
“To prevent bacterial contamination and possible spoilage during washing, the eggs are
washed in water of at least 90°F and then rinsed in hotter water than the wash water. The
wash water contains a detergent for cleaning and a sanitizer to control
microorganisms” (p. 159).
In the United States, eggs are typically further processed by applying a mineral to the
eggshells. Parkhurst et al. give us the following regarding the use of mineral oil:
“After the eggs have been washed, the shells are usually sprayed with a thin coating of
oil. Quality can be maintained a little longer by supplementing the storage conditions
with oil treatment of the eggshells. This is done by spraying the eggs with a mist of
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mineral oil as soon as they are gathered at the farm, or after processing to prevent loss of
carbon dioxide” (p. 159).

Still, some producers simply leave their eggs unwashed. The Eggcyclopedia (1999) tells
us that, “although the hen supplies the bloom, a natural coating protects the porous shell. In
nature, the coating dries and is lost. The bloom is also lost through the egg washing process”
(Eggcyclopedia, 1999, p. 2.5). Many egg producers in other countries choose not to wash their
eggs for exactly this reason.

Flock Factors
Flock factors may have a negative effect the internal quality of chicken eggs. The first
flock factor is breed. Stewart (1961) tells us that, “besides the well know effect of breed on shell
color, the following egg quality factors have been partly inherited: shell texture and thickness,
the incidence of blood spots, and the upstanding quality and relative amount of thick albumen”
(p.15). Another main factor is the age of the flock of chickens. Stuart (1961) goes on to tell us
that, “after the first year of lay, hens produce eggs of poorer quality both as regards shell and
shell contents, particularly in the upstanding character of the albumen”(p.15).
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Chapter 3
Methods and Materials

The first step in this project was to consult Cal Poly’s Poultry Science faculty in order to
determine the best way to design a research experiment regarding egg quality. Members of
faculty from the Journalism department were also contacted in order to determine what
equipment was needed in order to create a high quality educational video production. The next
step of the project was to research the subject of chicken eggs, storage, and processing before
beginning the experiment. Once the experiment began, experimentation data was recorded every
thirsday for a total of eleven weeks. When the eleven weeks were up, the data was compiled in
order to create a conclusion about the results of the experiment. After the author had determined
their conclusion, a script was written for an educational video that outlined the experiment and
its results. Finally the video was shot, edited and posted on the interned for public viewing.

Developing the Experiment
One professor from Cal Poly’s Poultry Science department, Robert J. Spiller, was
consulted in order to design an experiment that could effectively track declines in chicken egg
quality over time. Spiller teaches multiple Poultry Science classes at Cal Poly and developed an
experiment that showed the decline of eggs that had been processed by washing, washing and
covering in a mineral oil, and leaving eggs unwashed.
The experiment was designed to split these three sample groups of differently processed
eggs into three sets of refrigerated sample groups (washed, washed and oiled, unwashed), and
three sets or unrefrigerated sample groups kept at room temperature (washed, washed and oiled,

12

and unwashed). Spiller collected 1000 eggs from Cal Poly’s flock of layer hens for the creation
of the experiment’s sample groups. 600 similarly sized (AA Grade) eggs were then selected
from the group of 1000 for processing and storage. Another thirty of the 1000 eggs were used to
create a base line average for the egg’s Haugh unit scores. Each of the six sample groups
consisted of 100 of the 600 original AA grade eggs. After taking the base line average, the eggs
were then graded by determining internal egg quality through Haugh unit measurements. Each
week for ten weeks, ten Haugh unit scores were recorded from each of the six sample groups,
giving a total of 60 Haugh unit scores per week. Over 630 Haugh unit scores had been measure
by the conclusion of the project.
At the end of the research experiment, the weekly Haugh Unit scores from each group
were averaged in order to form a conclusion about the decline in quality of the various sample
groups. All cracked or rotten eggs were noted, but were not factored into the weekly averages.
According to plan, the experiment was conducted over the course of the ten weeks
exactly. After the conclusion of the experiment, Haugh unit results were averaged and data
charts and graphs were then compiled in order to effectively demonstrate the author’s findings to
the public.

Developing the Video Production
The video production for this project was not developed until after conclusions had been
drawn from the completed research experiment. The first step in creating the video was to
research video production and ask faculty from the Journalism department for advice on how to
create an effective educational video. Richard Gearhart, of Cal Poly’s Journalism department,
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gave valuable advice on which video style would be the best format in order to educate the
public. Gearhart also suggested a list of materials needed in order to complete the video.
This is a list of all the equipment that was needed in order to create the video production aspect
of this senior project:
•

A Canon “Rebel T3i” DSLR camera was used to record the video. This camera was cheaper
than using a high definition camcorder but gave a similar level of high performance. The
DSLR had changeable lenses, and allowed the user to manually adjust settings such as: focus,
aperture, exposure, white balance, shutter speed and depth of field.

•

A tripod was rented in order to create stable video footage. The use of a tripod removed all
unwanted camera motion that would have made the video appear unprofessional.

•

A camera shoulder mount was used in order to provide image stability without leaving the
camera completely motionless. Using a shoulder mount as opposed to a tripod created a
more exciting tone to the video.

•

A glide track was used for lateral sliding shots of table eggs in the Cal Poly Poultry lab.

•

A Canon “Normal EF 50mm f/1.8” Autofocus Lens was used for all video in the production.
This fixed lens cannot zoom in or out. However, the fixed lens allows more light into the
camera than a zoom lens and in turn produced a high-quality image.

•

A MacBook Pro was used for all post-processing of video files, including editing, audio
synchronization, color correction, and opening/closing credits

•

Apple’s Final Cut X video editing software was used to edit the final video production
together. Video files were uploaded to Final Cut X where they were then trimmed down, and
placed in their correct order. Final Cut X was then used to synchronize audio recordings to
the video. The program was also used for color correction, opening texts, and transitions.
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•

GarageBand and a table conference microphone were used in order to capture audio files that
synchronized with the camera’s video files. The sound files were used to supplement audio
tracks taken from the internal microphone on the Canon DSLR. This method of sound
recording provided a richer sound to the author’s voice and removed unwanted reverb caused
by the acoustics of the Cal Poly Poultry Unit.

Creating the Video
A script was written in order to create the final video production. The script was written
after the conclusion of the experiment in order to get the author’s genuine reaction to their
experiment’s results. When developing the script there were many possible ways to create an
effective educational video format. In the end, it was decided that an interview/documentary
style video of the author explaining the experiment was the most effective method to maintain
the audience’s attention while achieving a credible educational look for the video.
The script was developed around having the author answer questions about themselves,
their experiment, and the results of the experiment. The interview was edited with shots of the
author conducting the experiment mixed in intermittently with shots of them explaining the
experiment to an interviewer located just off-camera.
Robert Flores of Cal Poly’s Agricultural Education and Communication Department was
then contacted in order to determine the best way to distribute the video and results of the
experiment to the public.
The video was shot on location at the Cal Poly Poultry unit over three separate occasions.
One shooting day was used to conduct the interview, while the other shooting days were used to
get footage of the author conducting the experiment. After the video was shot, it was digitally
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edited together by the author and finally posted to the Youtube website along with a text file link
to the experiment’s results.
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Chapter 4
Results and Discussion

The results of the author’s research and experimentation are presented in a short video
format. This short educational video consists of an interview with the author, in which they
discuss topics such as: the research experiment, chicken egg storage, egg processing, the results
of the experiment, and the author’s personal conclusions from the entire research process. The
video was edited to be less than three minutes in length. This was done in order to keep the
audience’s attention and avoid any unnecessary repetition of information. Data from the
experiment is provided here, along with a detailed script of the video production.

Research Experiment Results
See Appendix A for the raw data recordings from the author’s research experiment.
See Table 1 for Week 0 base line Haugh unit scores.

17

Table 1. Week 0 base line Haugh unit scores.

As seen in Table 1, a base line Haugh unit average was recorded in order to establish a
starting Haugh unit score for the six sample groups before they went into processing and storage.
Before the experiment’s 600 eggs were split up into their six sample groups, a group of 30
unprocessed and unrefrigerated were taken from Cal Poly’s flock of layer hens in order to
establish a base line average for all six sample groups. In other words, the average Haugh unit
scores of these 30 eggs determine the initial Haugh unit scores for all of the sample groups. All
eggs recorded at week 0 received a score above 72, which means that they are all AA Grade
quality. The average Haugh unit score for week 0’s eggs was 88.7.
See Table 2 for weekly Haugh unit score averages of all sample groups.
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Table 2. Weekly Haugh unit averages for all sample groups.

As seen in Table 2, all chicken eggs suffer a decline in internal quality over time. Table 2
is a numerical representation of the weekly Haugh unit score averages for all six of the
experiment’s different sample groups. Note: any rotten, cracked, or broken eggs were not
included in any of the weekly averages.
The result of Group 1, which consisted of eggs that were washed, oiled, and stored at
room temperature, was a slow but steady decline in internal quality over the experiments tenweek course. This group maintained AA quality standards for around five weeks. By the end of
the experiment, Group 1 eggs were still at A quality, which was a high score considering they
were left at room temperature.
19

Group 2 suffered from a relatively quick and steady decline in quality over the course of
the experiment. These unrefrigerated, washed, and non-oiled eggs only maintained AA quality
for two weeks before sharply dropping to B grade quality by the fourth week. By the end of the
experiment this group was of a very poor C grade quality.
Group 3 was left unwashed and unrefrigerated. This group fared very similar to Group 2.
This sample group suffered from a rapid decline in quality over the course of the ten weeks.
However, by the end of the experiment, the quality of this group was noticeably better than that
of Group 2.
Group 4 was the first of the unrefrigerated groups. These washed and oiled eggs fared
extremely well and only suffered a slight decline in quality over the course of the entire ten-week
period. This sample group was still averaging AA quality at the conclusion of the experiment.
Group 5 was refrigerated, washed, but not oiled. This group suffered a slight and steady
decline over ten weeks. However, the average Haugh unit score seemed to fluctuate between
AA quality and A quality over the final five weeks.
The final group, Group 6, was refrigerated but not washed or oiled. This group suffered a
slight and steady decline in quality over the ten weeks, with the same fluctuations between AA
and A grade quality as Group 5. By the end of the experiment Group 6 was at an A grade
quality.
See Table 3 for a line graph representation of weekly Haugh unit scores.
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Table 3. Line graph of weekly Haugh unit averages.

As seen in Table 3, refrigeration produced a beneficial effect on Groups 4, 5, and 6.
Table 3 also illustrates the beneficial effect of covering eggs in a mineral oil, especially on
unrefrigerated eggs. On top of that, Table 3 illustrates the similarity in decline of eggs that have
been washed but not oiled and eggs that have not been washed during processing.
The eggs that were refrigerated fared significantly better that those that were left at room
temperature. All of the refrigerated groups maintained AA grade standards for the first five
weeks of the experiment. And by conclusion of the experiment, all sample groups of refrigerated
eggs were still at an edible quality.
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Group 1 and Group 4 benefited significantly from the application of mineral oil. Those
eggs that were refrigerated and oiled maintained the highest quality of all the sample groups.
Also, the group of oiled eggs that were not refrigerated ended up maintaining a much better
quality than the other unrefrigerated groups. In fact, Group 1’s quality declined only slightly
more than the refrigerated groups’.
The final note of interest about Table 3 is that in both the refrigerated and unrefrigerated
eggs there was no significant difference between the quality of eggs that has been washed but not
oiled and eggs that had not been washed at all.
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Video Script: “The Reality of Refrigerated Eggs”
Video

Audio
0:00 - “Serenaded” music by Brandon
Briones & Kyle McDonald (2008) fades in.

0:03 - “Eggs can go a lot longer than their
Image 1: Fade in and fade out of opening title
screen.

expiration date. It’s a common
misconception that once your eggs are past
their expiration date, they are immediately
rotten. But in fact they can go up to a month
or two longer than that.”

0:16 - “My name is Kyle McDonald and
Image 2: Kyle McDonald explaining his

I’m an Agricultural Communications student

research experiment

at Cal Poly San Luis Obispo.”

0:22 - “For the last 11 weeks I have been
measuring the effect that time has on the
internal quality of chicken eggs.”

0:33 - “The point of my experiment is to
Image 3: Kyle McDonald walking down the
hallway of the Cal Poly Poultry Unit.

look at the differences that various forms of
processing and various forms of storage
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have on the internal quality of eggs. And the
way the experiment is split up is there are
eggs that are washed and covered in a
mineral oil, there are eggs that are washed
and not covered in a mineral oil, and there
Image 4: Close up shot of an egg being broken

are eggs that are left unwashed. And then

open onto a flat metal tray.

these three groups are all split into two.
Which, half of them are going to be
refrigerated and half of them are
unrefrigerated.”

1:07 - “Essentially a Haugh unit is a
numerical value that is given to an egg for its
Image 5: Lateral sliding shot of the stacks of
different sample groups.

internal quality and the way you determine a
Haugh unit is, you weigh the egg, and then
you break the egg open onto a flat metal
surface. Then using the micrometer you
check the height of the albumen and using
those two numbers, you come up with your
Haugh unit score. Then you can grade the

Image 6: Extreme close up of albumen height
measurement with a micrometer gauge.

egg whether it’s AA grade, B grade, or C
grade based on its Haugh unit score.”
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1:40 – “What I found was that all the
refrigerated eggs were still what you would
call a sellable quality even a month after
what would have been their original sell-by
date. And even one of the groups that was
Image 7: Medium shot of Kyle McDonald

left unrefrigerated, which were washed and

explaining his findings using hand gestures.

oiled, they lasted longer than I expected
them too and much longer than the other
unrefrigerated groups.”

2:05 – “What I really took away from this
was that covering your eggs in a mineral oil
has a really good effect on the duration of
Image 8: Medium shot of Kyle McDonald

your eggs quality and also refrigeration has a

explaining the findings of his experiment.

huge effect.”

2:19 – “I learned not to be too eager to
throw away my eggs. I, was the sort of
person that looks at something that’s expired
and automatically thinks that ‘Oh! I cant eat
Image 9: Close up shot of a cracked egg being
inspected.

that, it’s going to make you sick!’. But in
fact when it comes to chicken eggs, they last
a lot longer than everyone thinks.”
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2:33 – Background music fades out.

Image 10: Medium shot of Kyle McDonald
giving his conclusion.
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Chapter 5
Summary, Recommendations, and Conclusions

Summary
The public needs to be educated about how long chicken eggs can be stored before they
are no longer of an edible quality. In order to educate the public on this subject matter, the
author of this project has created an educational video that discusses the chronological decline in
the interior quality of chicken eggs. The current lack of research in this area prompted the author
of this project to consult Dr. Spiller of Cal Poly’s Poultry Science department to help design an
experiment that would accurately record declines in chicken egg quality. Together, the two
designed an experiment that measured the interior quality of eggs over the course of ten weeks.
The experiment was also intended to find the best means of egg processing and storage.
The subject of the experiment was a large sample group of over 600 eggs taken from Cal
Poly’s flock of layer hens. The interior quality of the eggs was measured and tracked by
calculating each egg’s Haugh unit score. A Haugh unit is a numerical representation of an egg’s
internal quality that is taken by comparing the weight of the egg with the height of its albumen.
The research experiment was designed to measure the effects that processing and
refrigeration have on declines in chicken eggs’ internal quality. Most store-bought eggs are
washed and covered in a mineral oil. This coating of mineral oil acts as a protective layer for the
egg and reduces declines in internal quality. Still, other producers, such as Cal Poly, choose to
wash but not cover their eggs in a mineral oil, in an attempt to cut overhead costs, while some
producers in other countries simply choose not to wash or oil their eggs at all. In order to
measure the effects that these three forms of processing have on egg quality, the author created
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three separate sample groups of 200 eggs, out of the original 600 AA grade eggs. One of these
groups was washed and oiled, one group was washed but not oiled, and one group was left
unwashed. However, the experiment also needed to measure the affects of refrigeration as a
means of egg storage. In order to do this, the three sample groups of 200 eggs were all divided
into two separate groups, with one group of 100 being kept refrigerated during storage, and the
other group of 100 eggs stored at room temperature. This meant that in the end there were three
sample groups of refrigerated eggs and three groups of unrefrigerated eggs.
Each week for ten weeks, the author measured the Haugh unit scores of ten eggs from
each of the sample groups, totaling 60 eggs measured per week. Each group’s ten Haugh unit
scores were then averaged in order to give each sample group an average weekly Haugh unit
score. By repeating this process over the course of ten weeks, the author was able to accurately
record the decline in the eggs’ internal quality.
Once the experiment was concluded, the author was then able to draw conclusions from
the experimentation results and start developing an educational video in order to teach the public
about their findings. First, the author wrote a video script in which they would discuss the
misconceptions of chicken egg storage, how to conduct their experiment, their research findings,
and any conclusions they had drawn from their research.
The educational video was shot over the course of three days at the Cal Poly Poultry
Unit. The author then edited the video into a shot two and a half minute educational feature
designed to inform he public about appropriate egg storage and processing methods. Finally, the
finished video was posted to Youtube along with a text file containing all of the author’s raw
experimentation data.
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Recommendations
The objectives of this project were met. However, over the course of this project, several
issues came about, which had they been altered, would improve the results of the research
experiment and video production. The follow list of recommendation for the research
experiment portion of this project should be followed, should the project be undertaken again in
the future.
1. Practice conducting Haugh unit score tests before starting the experiment.
- The first two weeks of Haugh unit score measurements were not as accurate as
the latter weeks of the experiment due to user inexperience with the scoring
process. It is important to have complete accuracy throughout the duration of the
experiment.
2. Complete all research material before beginning the experiment.
- Some of the background research was not completed before the experiment was
started. This lack of research made it difficult to understand the proper way to
cover eggs in mineral oil.
3. Calibrate the micrometer gauge before taking weekly Haugh unit scores.
- On two occasions, the micrometer gauge was not fully calibrated. Upon
realization that the micrometer had not been fully calibrated, the author went back
and measured new eggs from the appropriate sample groups in order to replace
any data from eggs that had been measured incorrectly.
4. Determine weekly Haugh unit scores at the same time of day each week.
- While this experiment was conducted every Thursday for eleven consecutive
weeks, the time that the author started measuring varied between morning and
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afternoon. In order to cut down on any external factors that might skew the data,
the weekly measurements should be conducted at the same time of day each
week.
Some issues came about during the video production portion of the project. In order to
avoid these issues in the future, the follow list of video production recommendations has been
made:
1. Write the entire script immediately after concluding the experiment.
- When writing the script it is natural for the author to write about what the results
of the experiment might be. However making preconceived notions about the
results of the experiment may skew the final results.
2. Get a crew of two cameramen with cameras, and an assistant to record audio.
- The video was shot using only one cameraman with one camera. This forced the
author to record multiple takes in order to try and achieve the same conversation
from different camera angles.
- An assistant is also needed to record the subject’s audio during filming. The
subject of the video had to conduct their own sound recording. Also, the audio
recordings taken from the table conference microphone were not of a high enough
quality to be considered professional audio quality.
3. Get at least ten minutes of footage of the author conducting the experiment.
- When editing together the video, there was a lack of footage of the author in the
lab conducting the experiment. This would have been a nice addition to the final
video appearance.
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4. Have the subject of the video practice being on camera multiple times before
recording.
- While the author found it easy to explain the experiment under normal
circumstances, they did not have enough practice in from of the camera, and did
not look comfortable on camera.
5. Have the author give short answers during video interviews.
- The answers that the author gave were quite long. Having short answers that are
straight to the point will keep the audiences attention.

Conclusions
A number of conclusions can be drawn from the research experiment portion of this
project. The first conclusion is that refrigerated eggs maintain their internal quality much better
than eggs that are not kept refrigerated. The results of the experiment clearly demonstrated the
benefit that refrigerated storage has on all chicken eggs. The next conclusion that can be drawn
from the experiment is that eggs that have been covered in a mineral oil maintain their quality
much better than those that have not been covered in a mineral oil. Both of the oiled sample
groups maintained a high internal quality over the course of the experiment. And, at the
conclusion of the experiment, the washed, oiled and unrefrigerated eggs were producing Haugh
unit scores nearly twice as high the other unrefrigerated sample groups. Another conclusion that
can be drawn from the experiment is that there is little difference between the decline in quality
of eggs that have been washed but not oiled, and eggs that have been left unwashed. The final
conclusion of the research experiment portion of this project is that the best method used for
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processing and storing eggs is to wash them and cover the eggs in a mineral before storing them
in a refrigerator.
Apart from the research experiment, a number of conclusions can be drawn from the
video production portion of this project. The first conclusion is based on public feedback about
the video. Most members of the public do not know which way their eggs have been processed.
On top of that, it can be concluded that the public does not understand the difference between
expiration dates and sell-by dates. The next conclusion that can be taken from the video
production is that the public has a hard time determining the quality of their own store bought
chicken eggs. The final conclusion from the video production is that the public needs to be
further educated on the difference between sell by dates and eggs going rotten.
A positive outcome of the experiment is that the public has been taught that sell by dates
are only a suggestion about when eggs should be eaten, rather than when eggs should be thrown
out. Some members of the pubic have learned that sell-by dates have only a small correlation
with the egg’s internal quality.
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Appendix A – Raw Experimentation Data
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Table 1. Base line Haugh unit scores (Week 0), taken on 1/31/13.
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Table 4. Week 1 Haugh unit scores as taken on 2/7/13.

Table 5. Week 2 Haugh unit scores as taken on 2/14/13.
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Table 6. Week 3 Haugh unit scores as taken on 3/21/13

Table 7. Week 4 Haugh unit scores as taken on 3/28/13
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Table 8. Week 5 Haugh unit scores as taken on 3/7/13

Table 9. Week 6 Haugh unit scores as taken on 3/14/13
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Table 10. Week 7 Haugh unit scores as taken on 3/21/13

Table 11. Week 8 Haugh unit scores as taken on 3/28/13
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Table 12. Week 9 Haugh unit scores as taken on 4/4/13

Table 13. Week 10 Haugh unit scores as taken on 4/11/13
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